Potential difference measurements in the lower airway of children with and without cystic fibrosis.
Nasal potential difference measurements are valuable endpoint assays in clinical studies of novel treatments for cystic fibrosis (CF). Similar measurements made on the lower airway via the bronchoscope have been successful in adults, but have not been reported in children, the group most likely to benefit from such therapies. Here we report the design and validation of a small, single-lumen catheter technique allowing baseline potential difference and chloride secretion to be assessed in the distal airways of children as young as 1 year of age. Tracheal baseline values were significantly higher in children with CF than those without, although this was not the case more distally. In airways between the third and seventh generation, perfusion with a zero chloride solution containing isoprenaline led to a significant change in potential difference in children without CF, whereas no change was seen in those with CF. This measure provided a reliable distinguishing test between the two disease groups. We confirm that invasive bronchoscopic techniques can be performed safely and reliably in small children. Potential difference measurements could form a useful functional endpoint assay for future studies of either the CFTR gene or protein-based therapies in future trials in the pediatric age group.